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Preface 
Most real-life applications of information technology require an ability to repres- 
ent, manage, and reason with uncertain knowledge. Examples include diagnostic 
applications; data mining; image, scientific, and genome databases; and legal and 
military applications. Numerous formalisms for dealing with uncertainty have been 
studied over the years, several of which are in the context of logic programming and 
deductive databases. Uncertain information processing, especially in the context of 
databases and deductive systems, has witnessed substantial amount of research in 
recent years. its foundations have been better understood, and a variety of applica- 
tions are emerging. While interesting papers have been published in numerous 
isolated forums, there has previously been no single comprehensive compendium of 
works representing the state of the art of the field of uncertain information processing. 
A workshop dedicated to the theme of Uncertainty in Databases and Deductive 
Systems was held in conjunction with the ~~t~~n~ti#~~l S ~p~siu~ on Logic Pro- 
~~~~7~~7~~~~. Ithaca, NY, in November 1994. This special issue of TCS is in some sense 
an outgrowth of that workshop. In response to a call for papers for this special issue. 
22 papers were received, most of them of excellent quality. The papers were rigorously 
refereed for their technical depth, significance of contribution, relevance to the special 
issue theme, and anticipated impact. Ten papers have been selected for publication. 
The paper by Ausiello and Giaccio studies the issue of on-line satisfiability in 
classes of Horn formulae with uncertainty. The paper by Koubarakis considers 
uncertainty in the form of indefiniteness in the context of temporal constraint 
databases and characterizes the complexity of query evaluation. Numerous framc- 
works have been introduced over the years for reasoning with incomplete informa- 
tion, Gelfond and Lifschitz’s extended logic programs, featuring classical negation and 
negation as failure, being a noteworthy example. Ruet and Fages relate this frame- 
work to Belnap’s four-valued logic, and develop an elegant semantics. Proof search in 
multi-valued logic programming can be expensive owing to the presence of numerous 
truth-values. Mobasher, Pigozzi, and Slutzki develop an interesting algebraic ap- 
proach which can reduce the complexity of proof search in bilattice based logic 
programming. Nerode, Remmel, and Subrahmanian develop a unified approach to 
non-monotonic reasoning with uncertainty over arbitrary multiple-valued logics. This 
provides a framework for extending existing non-monotonic logics to incorporate any 
desired form of uncertainty. The next couple of papers are concerned with query 
processing in probabilistic databases/knowledge-bases. Ngo and Haddawy consider 
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knowledge-bases where context-sensitive knowledge is specified as universal probabil- 
istic sentences, and develop a sound and complete query evaluation algorithm using 
SLD-resolution to construct Baysean networks. Zimanyi’s paper addresses the issue 
of query processing in probabilistic relational databases formalized as theories in 
Halpern’s first-order probabilistic logic, and shows how the proposed generalization 
can be incorporated into existing relational databases. The next two papers deal with 
qualitative forms of uncertainty. Chatalic, Froidevaux, and Schwind integrate graded 
multi-modal ogic and hypothesis theory yielding a useful framework for representing 
uncertainty by means of a partially ordered set of symbolic grades. Kohlas’ paper 
studies evidence theory (originally proposed by Shafer and Dempster) in a very 
general setting, separating its qualitative and numerical foundations, and sheds light 
on its semantics and mathematical structure. Finally, Bose et al. study different 
versions of the division operator in fuzzy relational databases and establish their 
properties. 
I sincerely hope that you will find the papers in this issue useful to your research, 
thought provoking, and most of all, enjoyable. I would like to thank J. Han, R. Ng, 
and F. Sadri for their help in organizing the above mentioned workshop and their 
continued enthusiasm throughout the preparation of this special issue. I would like to 
thank all authors for their interest in the special issue, and the numerous referees for 
their time and care in refereeing the papers to very rigorous standards. My sincere 
thanks go to Maurice Nivat, Editor-in-Chief of Theoretical Computer Science, for 
providing guidance and help through the various stages of publication. It was 
a pleasure working with him. Thanks are also due to the natural Sciences and 
Engineering Research Councif of Canada (NSERC) for supporting our ongoing re- 
search program on Uncertain Information Processing, which enabled our Database 
Systems Research Group at Concordia to mature to a stage where the above workshop 
and this special issue were possible. 
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